Reconstitution of the purified porcine atrial muscarinic acetylcholine receptor with purified porcine atrial inhibitory guanine nucleotide binding protein.
Purified porcine atrial muscarinic receptor (mAcChR) was reconstituted with purified porcine atrial inhibitory guanine nucleotide binding protein (Gi) in a lipid mixture consisting of phosphatidylcholine, phosphatidylserine, and cholesterol (1:1:0.1 w/w). 5'-Guanylyl imidodiphosphate (0.1 mM) had no effect on the binding of the muscarinic antagonist L-quinuclidinyl benzilate but converted high-affinity carbachol binding sites (Kd equal to 1 microM) in the reconstituted preparation to the low-affinity state (Kd equal to about 100 microM). Steady-state kinetic measurements of GTPase activity showed that the turnover number was increased from 0.19 min-1 in the presence of the muscarinic antagonist L-hyoscyamine to 2.11 min-1 for the agonist carbachol. The affinity of Gi for GDP was reduced by about 50-fold upon interaction with the carbachol-mAcChR complex, and the observed rate constant for GDP dissociation was increased by 38-fold from 0.12 to 4.5 min-1. Thus, the increase in steady-state GTPase activity observed for muscarinic agonists is largely, if not exclusively, due to the increase in GDP dissociation from Gi--probably the rate-limiting step in the steady-state mechanism. Carbachol-stimulated GTPase was sensitive to ADP-ribosylation of the reconstituted Gi by pertussis toxin, but the high-affinity agonist binding was uncoupled only when the reconstituted preparation was treated with pertussis toxin in the presence of GTP and the agonist acetylcholine. These results suggest that association with the mAcChR protects Gi from ADP-ribosylation by pertussis toxin.